We have identi®ed a novel Sox gene in zebra®sh (Danio rerio), Sox31, closely related to mammalian group B Sox genes. The gene is maternally expressed. Zygotic transcription starts at gastrulation, in the presumptive neuroectoderm. Later, expression is restricted to the developing central nervous system, including forebrain, midbrain, hindbrain and spinal cord. q
Results
Genes of the Sox family encode highly conserved HMGbox containing transcription factors, involved in various developmental processes, such as sex determination, chondrogenesis, central nervous system (CNS) development, endoderm formation, and lens development (reviewed in Wegner, 1999) . Among these, group B Sox proteins appear to be involved in CNS development. They are expressed in the developing CNS in Drosophila (Nambu and Nambu, 1996; Russell et al., 1996; Cre Âmazy et al., 2000) , Xenopus (Mizuseki et al., 1998) and mammals (Wood and Episkopou, 1999) .
In an attempt to gain insights into the function of these genes in vertebrate CNS development, we have isolated Sox31, a novel group B Sox gene in the Zebra®sh Danio rerio, by using Drosophila SoxNeuro gene (Cre Âmazy et al., 2000) as a probe to screen Zebra®sh cDNA libraries at high stringency. A 3.5 kbp cDNA clone was isolated, containing an open reading frame encoding a potential protein of 247 aminoacids. Apart from the HMG box, which shows remarkable conservation with group B Sox proteins from Drosophila to mammals (Fig. 1) , several aminoacids stretches are conserved. Indeed, the Sox31 protein shows 58.6 and 45.9% identity over the complete sequence with zebra®sh Sox19 and human Sox2 proteins respectively, two other group B Sox proteins (Fig. 1) . The sequence is also relatively well conserved in the region C-terminal to the HMG box, which in human Sox2 protein represents a potent transactivation domain (Nowling et al., 2000) .
Sox 31 is maternally expressed and distributed throughout the blastoderm during the blastula stage. ( Fig. 2A and not shown). Zygotic expression is ®rst detected in the presumptive neurectoderm around 75% epiboly (Fig. 2B ). At the end of gastrulation, Sox31 is speci®cally expressed in the neural plate (Fig. 2C ,G,H): anteriorly, Sox31 is restricted to the presumptive forebrain; more posteriorly a stronger expression is observed in a domain encompassing the presumptive midbrain /hindbrain junction, as shown by co-localization with Pax2-1 (Fig. 2H) (Krauss et al., 1991) , while a weaker expression is detected in the remaining part of the neural plate. During somitogenesis, several domains of preferential expression are established. Sox31 is expressed in the border of the anterior neural plate corresponding to the presumptive forebrain (Figs. 2D±F and 3C) , and in the presumptive midbrain (Figs. 2F and 3C ). More posteriorly, expression is detected in the midbrain/hindbrain junction, as shown by colocalization of Sox31 with Pax2.1 (data not shown), in rhombomeres 3, 4, and 5 as visualized by co-staining with Krox20 (Figs. 2F,I ,J and 3C) (Oxtoby and Jowett, 1993) , and in the whole neural tube (Figs. 2F  and 3C ). At 24 h of development, Sox31 is expressed in the dorsal part of the spinal cord and the hindbrain (Fig. 3A,B) . In the midbrain, the expression is restricted to the tegmentum (Fig. 3A) . Expression is also detected in the telecen- E-mail addresses: fgirard@igh.cnrs.fr (F. Girard), renucci@igh.cnrs.fr (A. Renucci).
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phalon, but not in the dorsal forebrain (Fig. 3A,D) . This pattern is maintained until 36 h of development, when Anterior is to the left. Abbreviations: fb, forebrain; mb, midbrain; hb, hindbrain; mhb, midbrain/hindbrain junction; nt, neural tube; nc, notocord; tg, tegmentum; tl, telencephalon expression starts to decay progressively starting from the neural tube (not shown).
Conclusions
(1) Sox 31 is a novel zebra®sh group B Sox gene; (2) Sox31 expression is restricted to the developing CNS, as are its potential homologs in Drosophila, Xenopus and mammals. (3) To date, several zebra®sh Sox genes from group B (Sox19 and 31) (Vriz et al., 1996 ; this study) and C (Sox11a, b, Sox21) (Rimini et al., 1999) display partial co-expression during CNS development.
Methods
Sox31 cDNA was isolated from RZPD zebra®sh cDNA libraries (clones MPMGp567L21177Q3 and ICRFp524-N2011Q8). Whole-mount in situ hybridizations using DIG labelled antisense probes were performed as described (Hauptmann and Gerster, 1994) . The sequence of Sox31 is available from the EMBL database with accession number AJ404687.
